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Acculturating to the United States confers risk for cardiovascular disease, 
possibly through cardiovascular reactivity (CVR) when communicating in a non-native 
language and interacting with individuals from a different ethnic background.  Sixty-four 
women who immigrated to the United States from Mexico participated in the study.  
Cardiovascular responses were examined while participants communicated in both 
English and Spanish with a non-Hispanic White or Mexican American partner.  
Perceived discrimination, acculturation, task-related emotional responses, and 
perceptions of the interaction partner were also assessed.  Speaking in English evoked 
greater increases in blood pressure and heart rate than communicating in Spanish and 
larger increases in negative affect.  English - speaking interaction partners were also 
viewed as less friendly and more dominant.  Perceived discrimination and levels of 
acculturation did not predict CVR.  These findings suggest that health effects of 
acculturation for Mexican Americans may involve the cardiovascular stress responses 
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Despite advances in treatment, cardiovascular disease (CVD) remains the leading 
cause of death in the United States (Lloyd-Jones et al., 2010).  Rates of CVD in the 
United States vary across ethnic and racial groups (Lloyd-Jones et al., 2010; Whitfield, 
Weidner, Clark, & Anderson, 2002).  Hispanics represent the largest racial/ethnic 
minority group in the United States, with Hispanics of Mexican descent by far the largest 
subgroup.  Further, the percentage of Hispanics of Mexican descent in the United States 
population is expected to increase substantially over the next several decades, largely 
through immigration (Passel & Cohn, 2008).  Hence, the prevalence of CVD and related 
psychosocial risk factors among Mexican Americans are a key topic for research.  
Further, because multiple aspects of CVD and related risk factors differ between men and 
women (Low, Thurston, & Matthews, 2010; Shaw, Bugiardini, & Merz, 2009), risk 
processes among Mexican American women are an important but understudied topic. 
The present study examined influences on cardiovascular reactivity (CVR) among 
Mexican American women.  Heightened CVR is a widely studied mechanism linking 
psychosocial risk factors with CVD (Chida & Steptoe, 2010; Schwartz et al., 2003), and 
specifically refers to increases in heart rate and blood pressure in response to stressors.  
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Ethnic minority status and the process of immigration are replete with potential stressors 
for Mexican Americans (Gallo, Penedo, Espinosa de los Monteros, & Arguelles, 2009; 
Ruiz & Steffen, 2011), and CVR has been examined specifically as a mechanism linking 
related processes (e.g., ethnic and racial discrimination) with CVD risk (Brondolo, Gallo, 
& Myers, 2009; Myers, 2009; Williams & Mohammed, 2009).  Many aspects of the day 
to day experience of Mexican Americans could be associated with heightened CVR, and 
hence could contribute to elevated risk for CVD.  Here we examine language used during 
social interactions, ethnicity of interaction partners, and individual differences in 
acculturation and prior experiences of discrimination as potentially important elements of 






Ethnicity, Acculturation and CVD among Hispanics  
 
Evidence regarding the prevalence of CVD generally and coronary heart disease 
(CHD) in particular among Mexican Americans relative to non-Hispanic Whites has been 
inconsistent.  Some evidence suggests that despite serious socioeconomic disadvantages 
that generally confer greater risk of CVD and earlier mortality, Hispanics display lower 
rates of morbidity and mortality than do non-Hispanic Whites, a pattern labeled the 
Hispanic paradox (see Ruiz & Steffen, 2011, for a review).  In contrast, other studies 
suggest greater risk of CVD and CHD among Mexican American women compared to 
their non-Hispanic White counterparts (Hunt et al., 2003; Mitchell, Hazuda, Haffner, 
Patterson, & Stern, 1991; Pandey, Labarthe, Goff, Chan, & Nichaman, 2001).   
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Despite this mixed evidence, acculturation to the mainstream culture among 
Hispanics in the United States is more consistently associated with increased CVD and 
CHD risk (for reviews, see Gallo, Penedo, et al., 2009; Ruiz & Steffen, 2011).  
Substantial evidence indicates that CVD risk increases generally with acculturation to 
industrialized western nations (Lorenzo et al., 2005; Singh & Siahpush, 2002; Stern & 
Wei, 1999).  For example, as Mexican Americans become increasingly acculturated to 
the United States their prevalence of hypertension increases (Espino & Maldonado, 
1990).  This finding has been replicated across ethnic groups immigrating from Africa, 
Asia, and Latin America (Cooper et al., 1997; Lorenzo et al., 2005; Marmot, 1983; 
Wilson, Hollifield, & Grim, 1991).  A recent meta-analysis conducted by Steffen and 
colleagues (2006) suggests that acculturation to industrialized western nations is strongly 
associated with high blood pressure, and the magnitude of the effect for acculturation 
corresponds to other well-established risk factors for high blood pressure (e.g., body 
weight, level of physical activity, work related stress).  Similar effects of acculturation on 
subclinical atherosclerosis have been found among Hispanics generally (Diez-Roux et al., 
2005; Lutsey et al., 2008) and among Mexican Americans in particular (Gallo, Espinosa 
de los Monteros, et al., 2009).  These effects of acculturation on CVD and CHD risk 
among Mexican Americans are especially important in light of recent and future trends in 
immigration found in the United States (Ruiz & Steffen, 2011). 
Although many definitions of acculturation have been proposed, Berry’s (1980; 
2003) two-dimensional model has been the most widely accepted.  In this view, 
acculturation is conceptualized as reflecting two factors - maintenance of the original 
cultural heritage and identity and participation in larger mainstream society.  Based upon 
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this model individuals can be placed in four categories.  Those who do not maintain their 
original ethnic cultural identity but seek participation within the mainstream society are 
categorized as pursuing an assimilation strategy.  The separation strategy involves 
maintenance of the original ethnic and cultural identity, while limiting participation 
within the larger mainstream society.  Integration involves attempts to maintain and 
balance the original ethnic and cultural identity with participation in larger mainstream 
society.  Finally, individuals with limited interest in maintaining their original cultural 
identity and in participating in mainstream society are adopting a marginalization 
strategy.  For positive adaptation, integration is usually the most successful, 
marginalization strategies the least, and assimilation/separation strategies moderately 
successful (Berry, 2006). 
 
 
Mechanisms Linking Acculturation and CVD Risk 
 
While changes in behavioral risk factors (e.g., diet, activity level, and smoking) 
likely contribute to increasing CVD risk with acculturation (Kurian & Cardarelli, 2007; 
Sundquist & Winkleby, 1999; Winkleby, Kraemer, Ahn, & Varady, 1998), some studies 
suggest that stress associated with the acculturative process plays an independent and 
perhaps even larger role.  Acculturation is associated with higher blood pressure even 
when negative health behaviors are controlled (Marmot & Syme, 1976; Waldron et al., 
1982).  Changes in diet and health behaviors predict CVD risk within ethnic groups, but 
do not fully account for differences in risk between these groups (Forouhi & Sattar, 
2006).  Also, the largest impact of acculturation on blood pressure happens within the 
first few years of contact with a new culture and this finding was not related to body mass 
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index or cholesterol (Steffen et al., 2006), suggesting that other psychosocial mechanisms 
may be involved.  For example, to the extent that acculturation among Mexican 
Americans involves moving away from otherwise beneficial traditional cultural values 
that emphasize positive social connections and relationships within and beyond the 
family (e.g., familismo, personalismo, simpatia), this process may undermine important 
stress buffers and leave the individual more vulnerable to the stresses of ethnic minority 
status (Gallo, Penedo, et al., 2009; Ruiz & Steffen, 2011). 
In explaining racial and ethnic disparities in CVD and CHD generally, as well as 
the effects of acculturation, exposure to the stress of racial and ethnic discrimination has 
been described as a potentially important factor (Brondolo et al., 2009; Myers, 2009; 
Nazroo, 2003; Williams & Mohammed, 2009).  Increasing levels of acculturation among 
immigrants is associated with greater exposure to ethnic or racial discrimination (Finch, 
Kolody, & Vega, 2000). Chronic stress associated with such discrimination is believed to 
promote CVD through the cumulative effective of chronic physiological activation, 
including heightened CVR.  Studies examining the association between ethnic 
discrimination and CVD risk factors, such as resting blood pressure, have been mixed 
and primarily conducted with African Americans (Brondolo, Rieppi, Kelly, & Gerin, 
2003; Harrell, Hall, & Taliaferro, 2003).  These studies have reported expected positive 
associations (Din-Dzietham, Nembhard, Collins, & Davis, 2004), curvilinear associations 
between discrimination and resting blood pressure (Ryan, Gee, & Laflamme, 2006), no 
association (Brown, Matthews, Bromberger, & Chang, 2006; Peters, 2006), or even 
inverse associations (Krieger & Sidney, 1996).  
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In contrast to findings regarding resting blood pressure, evidence linking 
perceived discrimination to laboratory induced cardiovascular reactivity (CVR) has been 
more consistent.   As noted previously, the reactivity hypothesis (Chida & Steptoe, 2010; 
Schwartz et al., 2003) suggests that larger, more frequent, and persistent increases in 
blood pressure and heart rate in response to psychological stress can contribute to 
hypertension, atherosclerosis, and the precipitation of acute cardiovascular events.  
Exposure to laboratory analogues of potentially discriminatory and provocative social 
situations and stimuli evoke substantial levels of CVR, and higher levels of prior 
experience with ethnic discrimination have also been associated with greater levels of 
CVR (e.g., Clark, 2006; Merritt, Bennett, Williams, Edwards, & Sollers, 2006; Richman, 
Bennett, Pek, Siegler, & Williams, 2007).  For example, Guyll, Matthews, and 
Bromberger (2001) found that among African American participants, individuals who 
attributed subtle mistreatment to ethnic discrimination displayed greater CVR during a 
laboratory speech task.  However, the very few studies among Hispanics have not found 
the expected positive association between reports of ethnic discrimination and CVR 
(Salomon & Jagusztyn, 2008).   
 
 
Ethnicity, Language Use, and the Social Psychophysiology of CVR 
The effects of acculturation on CVD risk could also reflect other factors that 
influence CVR during daily experience among Mexican Americans.  For example, 
acculturation involves interethnicity social interaction, in the form of increased contact 
with individuals of the majority ethnic population.  Interactions with individuals of a 
different ethnicity are often stressful (for a review, see Trawalter, Richeson, & Shelton, 
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2009).  However, the effects of social interactions with non-Hispanic Whites on CVR 
among Mexican Americans have not been examined previously.  To the extent that 
interactions with non-Hispanic Whites are experienced as threatening or difficult for 
Mexican Americans, these social interactions should evoke greater CVR than interactions 
with other Mexican Americans (Mendes, Blascovich, Lickel, & Hunter, 2002; Wright, 
Tunstall, Williams, Goodwin, & Harmon-Jones, 1995).  Further, to the extent that non-
Hispanic White interaction partners are perceived by Mexican Americans as higher in 
status than other Mexican Americans (Anderson, 1989), this feature of interethnicity 
interaction could also evoke heightened CVR (Mendes, Blascovich, Major, & Seery, 
2001; Smith, Cundiff, & Uchino, 2012). 
For recent immigrants from Mexico to the United States, acculturation also 
involves the potentially stressful task of learning and utilizing a new language.  Previous 
research suggests that English competency or comfortableness communicating in English 
is a salient stressor for Mexican Americans immigrating to the United States (Salgado de 
Snyder, 1987).  As in the case of interethnicity interaction, to the extent that 
communicating in a second language poses a threat or difficult challenge (Blascovich & 
Tomaka, 1996; Wright et al., 1995) native Spanish-speaking Mexican Americans would 
likely display greater CVR when interacting in English than in their native Spanish.  
Beyond simply increasing task difficulty, communicating in a less proficient language 
native Spanish-speaking Mexican Americans may feel that they are unable to 
communicate clearly, likely resulting in increased self-evaluation (MacIntyre, Noela, & 
Clement, 1997).  The resulting increased levels of self-evaluation (Lyons, Spicer, Tuffin, 
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& Chamberlain, 2000) and evaluative threat would also heighten CVR (Smith, Nealey, 
Kircher, & Limon, 1997; Wright et al., 1995).  
To the extent that social interactions with other ethnic groups and communicating 
in a second language evoke heightened CVR for Mexican Americans, these common 
aspects of acculturation could contribute to increased risk for CVD.  Further, prior 
experiences with discrimination could moderate the effects of language use and the 
ethnicity of interaction partners on CVR.  For example, heightened CVR when 
interacting with persons of a different ethnic background might be particularly evident 
among Mexican Americans who report high levels of prior discrimination, given that 
these factors could heighten perceived threat.   
 
 
The Present Study 
 
To examine these potential influences on CVR, native Spanish speaking Mexican 
American women responded to a role-played social interaction involving stressful 
situations that could been seen as involving discrimination ( i.e., an accusation of 
shoplifting, a conflict over a minor auto accident).  Individual differences in acculturation 
and prior experiences of ethnic discrimination were measured and used as predictors of 
the magnitude of CVR in response to these stressors.  For acculturation, involvement in 
both the culture of origin and the new culture was examined.  Further, given the mixed 
findings of prior research, both linear and curvilinear effects of discrimination and 
acculturation were examined.  
In the social interaction tasks, participants interacted with video-recorded partners 
who were either non-Hispanic White or Mexican American.  Further, all participants 
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engaged in two social interactions, one in Spanish and one in English, in a counter-
balanced order.  As described previously, we predicted that CVR would be greater when 
participants interacted with non-Hispanic Whites as opposed to other Mexican 
Americans, and when they interacted in English as opposed to Spanish.  Finally, we also 
examined discrimination and acculturation as linear and curvilinear moderators of these 
















Mexican American women were recruited from the general Salt Lake City area, 
through English Second Language (ESL) classrooms, in order to enroll individuals who 
were actively engaged in the acculturation process and able to complete the interaction 
task in both Spanish and English.  The 64 participants ranged in age from 18 to 30 (M = 
25.34, SD = 3.90), and were paid $35.  All participants were native Spanish speakers and 
immigrants to the United States, with no previous history of CVD.  Procedures were 




Target Ethnicity (i.e., Non-Hispanic White vs. Mexican American) and Language 
(i.e., Spanish vs. English) were manipulated in a randomized, mixed design.  In the 
repeated or within-participants factor, all participants interacted with female video-
recorded partners in both English and Spanish, in a counter-balanced order.  In the 
between-participants factor, half of the participants interacted with Mexican American 
video-recorded targets in both tasks, whereas the other participants interacted with two 
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non-Hispanic White targets.  Two non-Hispanic White women and two Mexican 
American women served as the targets in the video-recorded presentation in the 
interaction tasks.  Each of these four women recorded Spanish and English versions of 
the target’s portion of two interaction tasks, which also varied in regards to the specific 
task topic.  In one task topic, the target played the role of a store security guard and 
accused the participant of shoplifting.  In the other, the target played the role of a 
passenger in another automobile and accused the participant of causing a minor accident 
in a parking lot.  These 16 versions of the task (i.e., 4 targets x 2 languages x 2 task 
topics) were fully counterbalanced in the randomized design.  That is, participants were 
randomly assigned to 1 of 16 different conditions, which fully counter-balanced the 
specific individual (i.e., four possible targets) on the video first observed, the language of 
the first interaction, the ethnicity of the target, and the specific content of the first task 
(i.e., shoplifting vs. auto accident).  Thus, individuals responded to two targets about two 
scenarios. They were randomly assigned to communicate with someone of the same or 
different ethnicity during both tasks, and to communicate first in either English or 
Spanish.  In addition, participants were randomly assigned to interact first in a speech 




Standardized questionnaires were used to assess individual differences in 
acculturation and discrimination, emotional responses to the interaction task, and 
perceptions of the video-recorded interaction task partner.  Questionnaires that were not 
available initially in Spanish were forward and back translated by professional bilingual 
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The Acculturation Rating Scale for Mexican Americans-II (ARSMA-II)   
The ARSMA-II was used to assess participant’s level of acculturation (Cuéllar, 
Arnold, & Maldonado, 1995).  The ARSMA-II has been shown to be both a reliable and 
valid measure of acculturation specific to the Mexican American experience.  The 
ARSMA-II is a two-part questionnaire assessing Berry’s (1980) four typologies of 
acculturation adaptation (i.e., assimilation, integration, separation, and marginalization) 
through measurement of attitudes and behaviors toward the culture of origin (Mexican 
American culture) and the host culture (United States culture) (Zane & Mak, 2003).  Part 
one consists of 30 items measuring individual’s extent of involvement in Mexican and 
Anglo-American culture by assessing cultural practices, language proficiency and 
preferences, social affiliation, and ethnic identification.  From these 30 items two 
subscales are created involving items related to involvement in Mexican culture (the 
Mexican Orientation Subscale – Cronbach’s α = .65 in the current sample) and items 
related to involvement with Anglo-American culture (the Anglo Orientation Subscale – 
Cronbach’s α = .88 in the current sample).  A combined score from these factors is then 
obtained by subtracting the Mexican Orientation Subscale from the Anglo Orientation 
Subscale.  In prior research internal consistency reports of the various subscales ranged 
from .68 to .91 with 1-week test re-test reliability ranging from .72 to .96 (Cuéllar et al., 
1995).  Part two consists of 18 items forming three subscales that measure the 
respondent’s acceptance and behaviors within the Mexican culture (Mexican marginality 
13 
 
subscale), the Mexican American culture (Mexican American marginality subscale), and 
the Anglo culture (Anglo marginality subscale).  Given prior evidence of poor 
psychometric characteristics for these marginality scales (Del Pilar & Udasco, 2004; 
Gutierrez, Franco, Powell, Peterson, & Reid, 2009), only the Mexican Orientation 




The Perceived Ethnic Discrimination Questionnaire 
Community Version (PEDQ-CV)   
The PEDQ-CV, was used to assess perceived racism and/or ethnic discrimination 
(Brondolo et al., 2005).  This questionnaire provides information regarding different 
forms of ethnic-related interpersonal stressors that are likely to be pertinent to the 
Mexican American experience.  The PEDQ-CV is a 62 item scale with five major sub-
scales - Lifetime Discrimination, Discrimination in the Media, Discrimination against 
Family Members, Discrimination in Different Settings, and Past Week Discrimination.  
In the current sample, internal consistency ranged from .84 to .99 for the five scales.  In 
addition, the PEDQ-CV has also demonstrated good convergent and discriminant validity 
with other discrimination-related measures (Brondolo et al., 2005).  Consistent with 
previous investigations, the perceived lifetime discrimination scale was utilized in the 









State Anxiety and Anger   
As a check on the stressfulness of the interaction task, measurements of state 
anxiety and anger were taken after each baseline and task period.  Participants completed 
a 12-item state affect measure, asking how participants felt at that moment.  The 
questionnaire consists of ten items taken from the State Anxiety Scale and the State 
Anger Scale of the State-Trait Personality Inventory (Spielberger, 1980) and two 
inversely worded items developed by Smith, Ruiz, and Uchino (2004).  Alpha 
coefficients for this questionnaire ranged from .69 during baseline measurement to .83 
during speaking tasks (c.f., Smith et al., 2004). Prior studies demonstrate construct 
validity in the form of expected responses to experimental manipulations (Nealey-Moore 
et al., 2007; Smith et al., 2004). 
 
 
Impact Message Inventory – Circumplex (IMI-C)  
As an assessment of perceptions of the target in both interaction tasks, 
participants completed a 32-item version of the IMI-C (Kiesler, Schmidt, & Wagner, 
1997; Nealey-Moore et al., 2007). Specifically, participants rated their video-recorded 
target (i.e., interaction partner) during the interaction tasks.  Scores quantify the 
dimensions of affiliation (i.e., friendliness vs. hostility) and control (i.e., dominance vs. 
submissiveness).  Several studies support the reliability and validity of the IMI-C control 
and affiliation scales (e.g., Nealey-Moore et al., 2007; Smith et al., 2004).  These two 
interpersonal dimensions are useful in characterizing social influences on CVR (Smith, 




Additional Questionnaire Items  
After both tasks, four single-item measures assessed participant experiences of 
threat (How threatened did you feel during the last task?), challenge (How able were to 
cope with the last task?), difficulty (How difficult was the last task?), and task importance 
(How important was the last task to you?).   A composite score of cognitive appraisals of 
threat versus challenge was made by subtracting challenge scores (e.g., ability to cope 
with the task) from threat scores (Tomaka, Blascovich, Kelsey, & Leitten, 1993). Two 
additional questions were added to assess participants’ appraisals of similarity (i.e., 




Physiological Measures  
A Dinamap Model 8100 (Critikon, Tampa, FL) oscillometric monitor will be used 
to assess systolic blood pressure (SBP), diastolic blood pressure (DBP), and heart rate 




After completing informed consent forms, participants were seated for a baseline 
period. A blood pressure cuff was placed on their nondominant arm to record SBP, DBP, 
and HR.  After a 12-minute baseline, they communicated in either English or Spanish 
with either a non-Hispanic White or Mexican American target during the first of two 
stressful interaction tasks, as described below.  Participants then sat quietly for a second 
12-minute baseline.  They then communicated with a different target that was the same 
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ethnicity as the target during the first task, but in the language that was not used in the 
first task.  Further, they discussed the topic (i.e., shoplifting or auto accident) that was not 
used during the first task.  The two stressful speaking tasks were intended to be analogues 
of ambiguous social situations, which have been previously reported as the likely areas of 
perceived discrimination (Brondolo et al., 2003).  State affect measures were completed 
at the end of the first baseline period, at the end of the first speaking task, at the end of 
the second baseline period, and at the end of the second speaking task.  IMI ratings of 
target control and affiliation were completed at the conclusion of both tasks, as were 
additional questionnaire items described previously.  Blood pressure and heart rate data 
were collected throughout the experiment.  At the conclusion of the procedure, measures 
of past discrimination and acculturation were completed and participants were then 
debriefed.   
 
 
Description of Speech Tasks and Reduction of Physiological Measures 
One speech task involved an interaction regarding a minor auto accident in a 
parking lot.  The target played the role of a passenger in the other auto, and accused the 
participant/driver of causing the accident and being responsible for the damage.  The 
other task involved an interaction with a store security guard who wrongfully accuses the 
participant of shoplifting a small store item (i.e., a DVD).  The videos were developed 
utilizing four experienced actresses.  To ensure similarity across targets and languages, 
scripts were created in English and then forward and backward translated.  The actresses 
were then provided a script for each scenario.  Creation of the videos was observed by the 
primary investigator to promote uniformity.  In addition, a target video used in a previous 
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similar study was shown to each actress to provide a model for the video taped 
interaction. 
Prior to both tasks, participants were provided with a brief written description of 
the incident, and they were asked to review the information for 1 minute.  They then 
watched for 2 minutes as the interaction target presenting their initial description of the 
incident.  Participants then responded, speaking for 3 minutes.  Participants then watched 
another 2 minute video segment in which the target spoke again, and then responded for a 
second 3 minute period.  The second task had an identical format.  Participants were told 
that their responses were video-recorded throughout both speech tasks. 
Three measurements of SBP, DBP, and HR taken during the final 3 minutes of the 
pretask baseline were averaged to form a baseline value.  Two measures taken during 
both listening portions of the task were averaged for a listening average value, and two 
measures were taken during both speaking portions of the task were similarly averaged.  
Listening minus baseline and speaking minus baseline change scores (Llabre, Spitzer, 
















Overview of Analyses 
 
 The framework for the analyses was a 2 (Language: English vs. Spanish) x 2 
(Target Ethnicity: Non-Hispanic White or Mexican American) mixed ANOVA.  In the 
analyses of change scores for SBP, DBP, and HR, an additional repeated factor was 
included in the design – Activity (Speaking vs. Listening).  Similar Target Ethnicity x 
Language analyses were conducted on task minus baseline changes in state anxiety and 
anger, appraisal’s of the Target’s control and affiliation during the task, and additional 
task appraisals (i.e., challenge, threat, difficulty, and importance).  Additional regression 
analyses examined the effects of acculturation and discrimination on each of the 
dependent variables.  Specifically, the linear and curvilinear effects of continuous 
discrimination and acculturation scores were used in regression analyses of task changes 
in SBP, DBP, HR, anxiety, and anger, as well as ratings of the target’s affiliation and 
control.  Main effects on task averages were examined, as well as interactions of 
discrimination and acculturation with Target Ethnicity, and effects within Spanish and 





Systolic Blood Pressure  
Overall, participants displayed an increase from baseline of 17.0 mmHg in SBP 
during the task, F(1,61) = 301.4, p < .001, η2 = .83.  As predicted, participants displayed 
larger increases in SBP when communicating in English as compared to Spanish (M = 
18.7 mmHg vs. 15.4 mm Hg; SE = 1.13, 0.97), F(1,61) = 18.43, p < .001, η2 = .23.  
However, the main effect of target ethnicity did not approach significance, F(1,61) = 
0.53, p = .47, η2 = .01, nor did the interaction between language used and target ethnicity, 
F(1,61) = 0.01, p = .95, η2 < .01.  As expected, participants displayed greater SBP 
reactivity while speaking (21.2 mmHg, SE = 1.21) than listening to the target (12.8 
mmHg, SE = 0.90), F(1,61) = 104.3, p < .001, η2 = .63.  As depicted in Figure 1, 
participants displayed greater SBP reactivity when communicating in English than in 
Spanish, both while they spoke, F(1,61) = 13.14, p = .001, η2 = .18, and while they 
listened to the target, F(1,61) = 15.14, p < .001, η2 = .20.  No other effects in the 





























Diastolic Blood Pressure  
Overall, participants displayed an increase from baseline of 10.1 mmHg in DBP 
during the task, F(1,61) = 325.7, p < .001, η2 = .84.  As predicted, participants displayed 
larger increases in DBP when communicating in English as compared to Spanish (M = 
11.1 mmHg vs. 9.6 mmHg; SE = 0.68, 0.58), F(1,61) = 7.65, p = .007, η2 = .11.  
However, the main effect of target ethnicity did not approach significance, F(1,61) = 
0.84, p = .36, η2 = .014, nor did the interaction between language used and target 
ethnicity, F(1,61) = 0.07, p = .79, η2 < .01.  As expected, participants displayed greater 
DBP reactivity while speaking (13.3 mmHg, SE = 0.75) than listening to the target (9.6 
mmHg, SE = 0.58), F(1,61) = 82.7, p < .001, η2 = .58.  As depicted in Figure 2, 
participants displayed greater DBP reactivity when communicating in English than in 
Spanish, both while they spoke, F(1,61) = 8.86, p = .004, η2 = .13, and while they 
listened to the target, F(1,61) = 4.11 p = .047, η2 = .063. No other effects in the Language 































Heart Rate  
Overall, participants displayed an increase from baseline in HR of 12.9 beats per 
minute (bpm) during the task, F(1,61) = 109.8, p < .001, η2 = .64.  As predicted, 
participants displayed larger increases in HR when communicating in English as 
compared to Spanish (M = 14.3 bpm vs. 11.5 bpm, SE = 1.44, 1.19), F(1,61) = 8.14, p = 
.006, η2 = .12.  However, the main effect of target ethnicity did not approach significance, 
F(1,61) = 0.30, p = .59, η2 = .004, nor did the interaction between language used and 
target ethnicity, F(1,61) =  0.072, p = .79, η2 =.001.  As expected, participants displayed 
greater HR reactivity while speaking (17.0 bpm, SE = 1.40) than listening to the target 
(8.8 bpm, SE = 1.19), F(1,61) = 99.8, p < .001, η2 = .62.  As depicted in Figure 3, 
participants displayed greater HR reactivity when communicating in English than in 
Spanish, both while they spoke, F(1,61) = 11.5, p = .001, η2 = .16, and while they 
listened to the target, F(1,61) = 4.21 p =.044, η2 = .065. No other effects in the Language 




























Negative Affect during the Task and Appraisals of Target 
Anxiety and Anger  
Overall, participants displayed a significant increase from baseline in self-
reported anxiety, F(1,62) = 149.47, p < .001, η2 = .707.  As predicted, participants 
displayed larger increases in anxiety when communicating in English as compared to 
Spanish, as displayed in Figure 4,  F(1,62) = 22.45, p < .001, η2 = .266.  However, the 
main effect of target ethnicity did not approach significance, F(1,62) = 2.22, p = .141, η2 
= .035, nor did the interaction between language and target ethnicity, F(1,62) = .10, p = 
.750, η2 = .002.    
Overall, participants displayed a significant increase from baseline in self-
reported anger, F(1,61) = 97.08, p < .001, η2 = .614.  As predicted, participants displayed 
larger increases in anger when communicating in English as compared to Spanish, as 
displayed in Figure 4,  F(1,61) = 11.16, p = .001, η2 = .155.  However, the main effect of 
target ethnicity did not approach significance, F(1,61) = .115, p = .735, η2 = .002, nor did 






























Appraisals of Target Affiliation and Dominance  
Overall, participants rated the interaction targets as clearly in the unfriendly 
portion of the affiliation dimension of the interpersonal circumplex, F(1,61) = 835.33, p < 
.001, η2 = .932.  Consistent with predictions, when communicating in English participants 
rated the target lower affiliation (i.e., more hostile) than when communicating in Spanish 
(M = -2.85 vs. -2.54, SE = .106, .109, respectively), F(1,61) = 8.01, p = .006, η2 = .116.  
This main effect for language was qualified by a significant Language by Target 
Ethnicity interaction, F(1,61) = 5.65, p = .021, η2 = .085.  As depicted in Figure 5, 
participants viewed Mexican American English speaking interaction targets as 
significantly lower in affiliation (i.e., more hostile) than the other three types of targets, 



































Overall, participants rated the interaction targets as clearly in the dominant 
portion of the control dimension of the interpersonal circumplex, F(1,61) = 783.53, p < 
.001, η2 = .928.  As predicted, participants rated interaction targets as more dominant 
during English speaking tasks as opposed to Spanish speaking interactions (M = 2.38 vs. 
1.90, SE = .117, .129, respectively), F(1,61) = 6.19, p = .016, η2 = .092.  There was no 
observed main effect for ethnicity F(1.61) = .91, p = .343, η2 = .015.  As presented in 
Figure 6, the interaction between Language and Target Ethnicity approached 
significance, F(1,61) = 2.97, p = .090, η2 = .046, and similar to the significant interaction 
for affiliation, participants viewed Mexican American targets speaking English as more 




































Appraisals of Target Threat, Importance, and Difficulty   
Means (and SE) for the threat, challenge, importance and task difficulty measures 
are presented in Table 1. Overall, participants rated themselves as being more threatened 
during the English speaking task than during the Spanish task (M = 3.45 vs. 2.83, SE = 
.153, .117, respectively), F(1,61) =  17.15, p < .001, η2 = .219. Participants also reported 
greater threat when interacting with non-Hispanic White targets than with Hispanic 
targets (M = 3.39 vs. 2.89, SE = .162, .160, respectively, F(1,61) =  4.76, p = .033, η2 = 
.072. The Task Language x Target Ethnicity interaction did not approach significance, 
F(1,61) =  1.23. Participants rated the Spanish version of the task as more challenging 
(i.e., greater ability to cope with the task) than the English version (M = 4.76 vs. 4.08, SE 
= .155, .159, respectively), F(1,61) =  23.68, p < .001, η2 = .280. Neither the Target 
Ethnicity main effect on perceived challenge or the Task Language x Target Ethnicity 
interaction approached significance, both F(1,61) < 1.1. In the mixed ANOVA of the 
threat – challenge index (e.g., appraisal of threat - appraisal of coping ability), 
participants had higher values during the English version of the task than the Spanish 
version (M = 1.93 vs. .64, SE = .197, .257, respectively), F(1,61) = 35.99, p < .001, η2 = 
.371.  Neither the Target Ethnicity or the Target Ethnicity x Task Language interaction 
approached significance, both F(1,61) < 1.2).  
There were no significant effects in the mixed ANOVA of task importance 
ratings, all F(1,61) values <1.0. However, participants rated English speaking tasks as 
significantly more difficult than Spanish (M  = 4.66 vs. 2.53, SE = .149, .119, 
respectively), F(1,61) = 141.24, p < .001, η2 = .698.  The main effect for Target Ethnicity 
approached significance F(1,61) = 3.91, p = .053, η2 = .060, such that interacting with 
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Table 1.   
Means and Standard Errors for Post-Task Rating Scales, for Mexican American (MA) 
and non-Hispanic White (nHW) Targets Speaking in English or Spanish 
 
         English Speaking       Spanish Speaking 
 
Rating Scale          MA    nHW            MA      nHW 
             
     
Threat 3.28 (.215) 3.61 (.218)      2.50 (.164) 3.16 (.166) 
Challenge 3.91 (.223) 4.26 (.226)      4.66 (.218) 4.87 (.221) 
Challenge-Threat .63 (.36) .65 (.37)      2.16 (.28) 1.71 (.28) 
Similarity 1.97 (.103) 1.26 (.105)      2.50 (.127) 1.55 (.129) 
Mexican Heritage 2.84 (.096) 1.06 (.098)      3.72 (.085) 1.13 (.086) 
Difficulty 4.38 (.209) 4.94 (.212)      2.41 (.168) 2.65 (.170) 





non-Hispanic White targets was rated a somewhat more difficult than interacting with 
other Hispanics (M = 3.79 vs. 3.39, SEs = .114, .142, respectively).  The Task Language 
x Target Ethnicity interaction was not significant, F(1,61) = .81.   
 
 
Appraisals of Target Similarity and Ethnic Heritage  
Means (and SE) for the target similarity and ethnicity measures are also presented 
in Table 1.  Participants identified Spanish speakers as more similar to themselves than 
English speaking targets (M = 2.02 vs. 1.61, SE = .091, .074, respectively), F(1,61) = 
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24.56, p < .001, η2 = .914.  There was also a main effect for ethnicity, with Mexican 
American interaction targets viewed as more similar to participants than their non-
Hispanic White counterparts (M = 2.23 vs. 1.40, SE = .100, .102, respectively), F(1,61) = 
33.68, p < .001, η2 = .356.  The Target Ethnicity  x Task Language interaction was not 
significant F(1,61) = 2.12, p = .151, η2 = .034. 
Participants rated targets speaking in Spanish as more likely to come from a 
Mexican background than targets speaking English (M = 2.42 vs. 1.97, SE = .06, .07, 
respectively), F(1,61) = 2397.65, p < .001, η2 = .975.  Participants were also more likely 
to identify Mexican American interaction targets as being from a Mexican background 
than non-Hispanic White targets (M = 3.28 vs. 1.10, SE = .063, .064, respectively), 
F(1,61) = 596.93, p < .001, η2 = .907.  These main effects were qualified by a significant 
Task Language by Target Ethnicity interaction, F(1,61) = 18.91, p < .001, η2 = .237. As 
depicted in Figure 7, participants viewed Mexican American Spanish speaking targets as 
more likely to be from a Mexican background than Mexican American English speaking 
targets; non-Hispanic White targets were rated as unlikely to be of Mexican heritage, 































Figure 7.  Perceived Mexican Heritage 
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Effects of Individual Differences in Acculturation and Discrimination 
 In the multiple regression analyses described above, higher reports of perceived 
lifetime discrimination predicted heightened self-reported anxiety when speaking English 
β = .256, t(61) = 2.087, p = .041, and Spanish β = .273, t(61) = 2.235, p = .029.  There 
were no effects of discrimination on self-reports of anger, or responses to other post-task 
questionnaires. There were also no effects of any measures of acculturation with these 
outcomes. 
There were no other significant linear or curvilinear effects of discrimination or 
acculturation on: resting baseline levels of SBP, DBP, or HR; task changes in SBP, DBP, 
or HR (for overall reactivity scores, reactivity during Spanish or English tasks considered 
separately, or for interactions with non-Hispanic White or Mexican American targets 
considered separately); or ratings of target affiliation or control.  Further, there were no 

















 The present study examined individual differences in levels of acculturation and 
prior discrimination, ethnicity of an interaction partner, and Spanish versus English 
language use as influences on CVR during stressful social interactions.  Before 
discussing the findings, it is important to note that the tasks evoked substantial increases 
in negative affect, blood pressure and HR, and interaction targets were perceived as 
clearly unfriendly and dominant. The latter interpersonal perceptions are best described 
as reflecting pointed criticism (Kiesler et al., 1997; Smith et al., 2003).  Hence, the 
procedures were successful in creating a laboratory analogue of the stressful social 
circumstances we intended to model.  
 Contrary to predictions, self-reports of prior experiences of discrimination and 
levels of acculturation did not predict levels of CVR or perceptions of the interaction 
partner.  Further, these individual differences did not moderate effects of the 
experimentally manipulated variables of Target Ethnicity and Task Language.  It is 
possible that the small sample size precluded appropriately powered tests of these 
predicted associations, although discrimination was related to self-reported anxiety in 
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response to the tasks.  It is also possible that effects of acculturation and/or discrimination 
may have been apparent if more compelling, live interactions were used.  
As noted previously, more highly acculturated immigrants are more likely to 
experience discrimination than their less acculturated counterparts (Finch et al., 2000).  
Therefore, the restrictions placed on sample recruitment - most notably, individuals who 
have immigrated to the United States and are actively engaged in learning the English 
language – may have been responsible for the participants’ generally low levels of 
acculturation. This lower level of acculturation, in turn, may have influenced levels of 
perceived discrimination, minimizing the influence of the effects of both acculturation 
and discrimination in our analyses. However, it is also important to note that the literature 
on discrimination and CVR is somewhat inconsistent (Brondolo et al., 2009; Myers, 
2009; Williams & Mohammed, 2009).  The ethnicity of the interaction partner also did 
not influence CVR, a finding which is inconsistent with a variety of studies suggesting 
that interethnic social interaction is frequently stressful (Trawalter et al., 2009). Target 
Ethnicity was manipulated quite effectively, as non-Hispanic White targets were rated as 
less similar to the participants than Mexican American targets, and much less likely to be 
of Mexican decent. Consistent with prior research (Trawalter et al., 2009), interactions 
with non-Hispanic White targets were rated as more threatening. However, it is possible 
that use of a video-recorded interaction partner attenuated any effects on CVR and 
subjective responses. Additional studies of this issue among Mexican Americans are 
clearly needed. 
 Despite the generally null effects of acculturation, discrimination, and target 
ethnicity on CVR, language use had robust effects on CVR, emotional responses to the 
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task, and perceptions of the interaction partner.  The patterns of results suggests that 
speaking English as opposed to the participants’ native Spanish during the stressful task 
evoked substantial CVR and was experienced as clearly more unpleasant and difficult.  It 
is important to note that these findings emerged even though the actual interaction targets 
were completely counterbalanced across language conditions.  Hence, the effects cannot 
be attributed to the use of different partners.  Further, the effects on CVR were observed 
both while participants spoke and while they observed the partner, and hence cannot be 
attributed to speech artifacts, such as differences in speech rate or volume.  These results 
suggest that a common but largely understudied component of the acculturation process 
for many Mexican Americans – speaking English as opposed to their native Spanish – 
evokes a physiological response that could contribute to greater risk of CVD. 
 Communicating in English was rated as much more difficult than communicating 
in Spanish, and this factor clearly could account for the effects on CVR (Wright et al., 
1995), as could the greater appraisals of threat (Blascovich & Tomaka, 1996; Smith et al., 
1997). The fact that English speaking interaction partners were perceived as more 
controlling and less friendly suggests that differences in social features of these two 
languages also might be involved in this effect.  Despite the fact that the same targets 
were used in the English and Spanish task conditions and the fact that they delivered 
nearly identical, carefully translated scripted remarks, targets were seen as more critical 
(i.e., hostile and controlling) when they spoke in English.  It has been suggested that 
Spanish is often experienced by Mexican Americans as more polite than comparable 
wordings in English, perhaps because of the greater emphasis on the value of family and 
community relationships in the related cultural context (Youmans, 2007).  Thus, in 
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addition to any effects of the increased difficulty of speaking in a non-native language 
and increased evaluative threat, this more social dimension of second language use for 
many Mexican Americans could contribute to some of the stressful and potentially 
unhealthy effects of language-related aspects of acculturation. 
 
 
Qualifications and Potential Limitations 
 The significant effects of Task Language on CVR compared to the null effects for 
Target Ethnicity, discrimination, and acculturation could be seen as indicating that 
language is a more important influence on CVR than these other factors.  However, it is 
important to note that as a within-participants manipulated variable, the present study 
provided a more sensitive test of this influence on CVR than the between-participant 
manipulation of Target Ethnicity and the measured factors of discrimination and 
acculturation.  Given the paucity of similar research, each of these factors warrant 
additional research as potential influences on CVR and CVD risk among Mexican 
Americans. 
 Although laboratory social interactions provide important analogues for 
understanding the social psychophysiology of CVR, the effects of language, interaction 
partner ethnicity, prior discrimination, and acculturation could differ substantially in the 
individual’s everyday environment.  Hence, ambulatory studies of these factors as 
influences on CVR could suggest very different patterns.  Also, although Language had 
small to moderate sized effects on CVR, the mean differences were small in absolute 
terms (i.e., bpm, mmHg).  Although CVR is related to risk of future CVD, the health 
implications of the effects observed here are unclear. 
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These results should be generalized to other groups within the Mexican American 
population only with considerable caution.  Effects of Language, Target Ethnicity, prior 
discrimination, and acculturation on CVR among Mexican American men could differ 
substantially from those observed here.  Further, participants were primarily drawn from 
ESL classrooms and do not represent the wide range of Mexican American individuals 
acculturating to the United States.  Finally, the age range was restricted, as the experience 
and interpretation of discrimination may differ across cohorts and various age groups 
(Adams & Dressler, 1988).   
 
 
Conclusions and Future Directions 
This study represents an initial laboratory investigation into the complex nature of 
language use, partner ethnicity, prior discrimination, and level of acculturation as 
influences on CVR during social interaction.  Future research should address the 
limitations of the present study, as described above.  Beyond such work, three of the 
present findings may warrant specific attention in future research.  First, the health-
relevant manifestations of acculturation in everyday life for many Mexican Americans 
may involve the effects of more difficult and stressful interactions in which they speak a 
non-native language.  To the extent that the effects on CVR observed here are related to 
risk of CVD, this particular stressful exposure could contribute to the unhealthy effects of 
acculturation among Mexican Americans.  If additional research replicates the basic 
effect demonstrated in the present study, other future studies should include analyses of 
objective and subjective language competence, the duration of efforts to acquire the new 
language, and the roles and contexts in which the individual engages in second-language 
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interactions as potential moderators and mediators of the effects of language use on CVR.  
The effects of language education on CVR during English language social interactions 
represent one avenue for research on possible interventions to reduce these effects on 
potentially unhealthy stress responses. 
Second, the fact that the same targets were seen as less friendly and more 
controlling and threatening when they spoke English as opposed to Spanish, despite 
considerable efforts to produce similar interaction scripts, suggests that processes beyond 
the simple difficulty of speaking a non-native language may be involved.  Some of the 
effect of language on CVR could involve differences in the interpersonal impacts of 
similar statements in the two languages, perhaps reflecting related differences in cultural 
values.  Finally, although the effects of interacting in Spanish versus English on CVR did 
not differ as a function the interaction partner’s ethnicity, effects of language use on 
perceptions of the partner did.  Specifically, Mexican American targets speaking English 
were rated as much more unfriendly than the other three types of interaction partners, and 
they were seen as less likely to be of Mexican origin.  This suggests that variations in 
experiences within the Mexican American community that are related to acculturation 
and language may also be useful topics for future research on health-relevant aspects of 









Adams, J.P., & Dressler, W.W. (1988). Perceptions of injustice in a black community: 
Dimensions and variation. Human Relations, 41(10), 753-767. 
 
Anderson, N.B. (1989). Racial differences in stress-induced cardiovascular reactivity and 
hypertension: Current status and substantive issues. Psychological Bulletin, 
105(1), 89-105. 
 
Berry, J.W. (1980). Acculturation as varieties of adaptation. In A. Padilla (Ed.), 
Acculturation theory, models and findings (pp.9-25). Boulder: Westview. 
 
Berry, J.W. (2003). Conceptual approaches to acculturation. In K.M. Chun, P.B. 
Organista, and G.Marin (Eds.), Acculturation: Advances in theory, measurement 
and applied research (pp. 17-38). Washington, DC: American Psychological 
Association. 
 
Berry, J.W. (2006). Contexts of acculturation. In D.L. Sam and J.W. Berry (Eds.), The 
Cambridge handbook of acculturation psychology (pp. 43-57). Cambridge, 
England: Cambridge University Press. 
 
Blascovich, J., & Tomaka, J. (1996). The biopsychosocial model of arousal regulation. In 
M. Zanna (Ed.). Advances in experimental social psychology, Vol. 28 (pp. 1-51). 
New York, NY: Academic Press. 
 
Brondolo, E., Brady, N., Thompson, S., Tobin, J.N., Cassells, A., Sweeney, M., et al. 
(2008). Perceived racism and negative affect: Analyses of trait and state measures 
of affect in a community sample. Journal of Social and Clinical Psychology, 
27(2), 150-173. 
 
Brondolo, E., Gallo, L.C., & Myers, H.F. (2009). Race, racism and health: Disparities, 
mechanisms, and interventions. Journal of Behavioral Medicine, 32, 1-8. 
 
Brondolo, E., Kelly, K.P., Coakley, V., Gordon, T., Thompson, S., Levy, E., et al. (2005). 
The Perceived Ethnic Discrimination Questionnaire: Development and 
preliminary validation of a community version. Journal of Applied Social 




Brondolo, E., Rieppi, R., Kelly, K.P., & Gerin, W. (2003). Perceived racism and blood 
pressure: A review of the literature and conceptual and methodological critique. 
Annals of Behavioral Medicine, 25(1), 55-65. 
 
Brown, C., Matthews, K.A., Bromberger, J.T., & Chang, Y (2006). The relation between 
perceived unfair treatment and blood pressure in a racially/ethnically diverse 
sample of women. American Journal of Epidemiology, 164(3), 257-262, 
 
Chida, Y., & Steptoe, A. (2010). Greater cardiovascular responses to laboratory mental 
stress are associated with poor subsequent cardiovascular risk status. A meta-
analysis of prospective evidence. Hypertension, 55(4), 1026-1032. 
 
Clark, R. (2006). Perceived racism and vascular reactivity in black college women: 
Moderating effects of seeking social support. Health Psychology, 25(1), 20-25. 
 
Cooper, R., Rotimi, C., Ataman, S., McGee, D., Osotimehin, B., Kadiri, S., et al. (1997). 
The prevalence of hypertension in seven population of West African origin. 
American Journal of Public Health, 87(2), 160-168. 
 
Cuéllar, I., Arnold, B., & Maldonado, R. (1995). Acculturation Rating Scale for Mexican 
Americans-II: A revision of the original ARSMA scale. Hispanic Journal of 
Behavioral Sciences, 17(3), 275-304. 
 
Del Pilar, J.A., & Udasco, J.O. (2004). Marginality theory: The lack of construct validity. 
Hispanic Journal of Behavioral Sciences, 26(1), 3-15. 
 
Diez Roux, A.V., Detrano, R., Jackson, S., Jacobs, D.R., Schreiner, P.J., Shea, S., et al. 
(2005). Acculturation and socioeconomic position as predictors of coronary 
calcification in a multiethnic sample. Circulation, 112, 1557-1565.  
 
Din-Dzietham, R., Nembhard, W.N., Collins, R., & Davis, S.K. (2004). Perceived stress 
following race-based discrimination at work is associated with hypertension in 
African-Americans. The metro Atlanta heart disease study, 1999-2001. Social 
Science & Medicine, 58, 449-461. 
 
Espino, D.V., & Maldonado, D. (1990). Hypertension and acculturation in elderly 
Mexican Americans: Results from 1982-84 Hispanic HANES. Journal of 
Gerontology, 45(6), M209-213. 
 
Finch, B.K., Kolody, B., & Vega, W.A. (2000). Perceived discrimination and depression 
among Mexican-Origin adults in California. Journal of Health and Social 
Behavior, 41(3), 295-313. 
 
Forouhi, N.G., & Sattar, N. (2006). CVD risk factors and ethnicity – A homogeneous 




Gallo, L.C., Espinosa de los Monteros, K., Allison, M., Diez Roux, A., Polak, J.F., 
Watson, K.E., et al. (2009). Do socioeconomic gradients in subclinical 
athersosclerosis vary according to acculturation level? Analyses of Mexican-
Americans in the multi-ethnic study of atherosclerosis. Psychosomatic Medicine, 
71, 1-7. 
 
Gallo, L.C., Penedo, F.J., Espinosa de los Monteros, K., & Arguelles, W. (2009). 
Resiliency in the face of disadvantage: Do Hispanic cultural characteristics 
protect health outcomes.  Journal of Personality, 77(6), 1707-1746. 
 
Gutierrez, M.A., Franco, L.M., Powell, K.G., Peterson, N.A., & Reid, R.J. (2009).  
Psychometric properties for the Acculturation Rating Scale for Mexican 
Americans-II: Exploring dimensions of marginality among a diverse Latino 
population.  Hispanic Journal of Behavioral Sciences, 31(3), 340-356. 
 
Guyll, M., Matthews, K.A., & Bromberger, J.T. (2001). Discrimination and unfair 
treatment: Relationship to cardiovascular reactivity among African American and 
European American Women. Health Psychology, 20(5), 315-325. 
 
Harrell, J.P., Hall, S., Taliaferro, J. (2003). Physiological response to racism and 
discrimination: An assessment of the evidence. American Journal of Public 
Health, 93(2), 243-248. 
 
Hunt, K.J., Resendez, R.G., Williams, K., Haffner, S.M., Stern, M.P., & Hazuda, H.P. 
(2003). All-cause and cardiovascular mortality among Mexican-American and 
non-Hispanic White older participants in the San Antonio Heart Study – Evidence 
against the “Hispanic Paradox.” American Journal of Epidemiology, 158(11), 
1048-1057. 
 
Kiesler, D.J., Schmidt, J.A., & Wagner, C.C. (1997). A circumplex inventory of impact 
messages: An operational bridge between emotion and interpersonal behavior. In 
R. Plutchik & H.R. Conte (Eds.), Circumplex models of personality and emotions 
(pp. 221-244). Washington, DC: American Psychological Association. 
 
Krieger, N., & Sidney, S. (1996). Racial discrimination and blood pressure: The 
CARDIA study of young Black and White adults. American Journal of Public 
Health, 86(10), 1370-1378. 
 
Kurian, A.K., & Cardarelli, K.M. (2007). Racial and ethnic differences in cardiovascular 
disease risk factors: A systematic review. Ethnicity & Disease, 17, 143-152. 
 
Llabre, M.M., Spitzer, S.B., Saab, P.G., Ironson, G.H., & Schneiderman, N. (1991). The 
reliability and specificity of delta versus residualized change as measures of 





Lloyd-Jones, D., Adams, R.J., Brown, T.M., Carnethon, M., Dai, S., Simone, G.D., et al. 
(2010). Heart disease and stroke statistics 2010 update: A report from the 
American Heart Association. Circulation, 121, e46-e215. 
 
Lorenzo, C., Williams, K., Gonzalez-Villalpando, C., Stern, M.P., Hazuda, H.P., & 
Haffner, S.M. (2005). Lower hypertension risk in Mexico City than in San 
Antonio. American Journal of Hypertension, 18(3), 385-391. 
 
Low, C.A., Thurston, R.C., & Matthews, K.A. (2010). Psychosocial factors in the 
development of heart disease in women: Current research and future directions. 
Psychosomatic Medicine, 72, 842-854. 
 
Lutsey, P.L., Diez Roux, A.V., Jacobs, D.R., Burke, G.L., Harman, J., Shea, S., et al. 
(2008). Associations of acculturation and socioeconomic status with subclinical 
cardiovascular disease in the multi-ethnic study of atherosclerosis. American 
Journal of Public Health, 98(11), 1963-1970. 
 
Lyons, A.C., Spicer, J., Tuffin, K., & Chamberlain, K. (2000). Does cardiovascular 
reactivity during speech reflect self-construction processes? Psychology and 
Health, 14, 1123-1140. 
 
MacIntyre, P.D., Noels, K.A., & Clement, R. (1997). Biases in self-ratings of second 
language proficiency: The role of language anxiety. Language Learning, 47(2), 
265-287. 
 
Marmot, M.G. (1983). Stress, social and cultural variations in heart disease. Journal of 
Psychosomatic Research, 27(5), 377-384. 
 
Marmot, M.G., & Syme, S.L. (1976). Acculturation and coronary heart disease in 
Japanese-Americans. Journal of Epidemiology, 104(3), 225-247. 
 
Mendes, W.B., Blascovich, J., Lickel, B., & Hunter, S. (2002). Challenge and threat 
during social interactions with White and Black men. Personality and Social 
Psychology Bulletin, 28(7), 939-951. 
 
Mendes, W.B., Blascovich, J., Major, B., & Seery, M. (2001). Challenge and threat 
responses during downward and upward social comparisons. European Journal of 
Social Psychology, 31, 477-497. 
 
Merritt, M.M., Bennett, G.G., Williams, R.B., Edwards, C.L., & Sollers, J.J. (2006). 
Perceived racism and cardiovascular reactivity and recovery to personally 
relevant stress. Health Psychology, 25(3), 364-369. 
 
Mitchell, B.D., Hazuda, H.P., Haffner, S.M., Patterson, J.K., & Stern, M.P. (1991) 
Myocardial infarction in Mexican-Americans and non-Hispanic Whites. The San 
Antonio Heart Study. Circulation, 83, 45-51. 
39 
 
Myers, H.F. (2009). Ethnicity and socio-economic status-related stresses in context: An 
integrative review and conceptual model. Journal of Behavioral Medicine, 32(9), 
9-19. 
 
Nazroo, J.Y. (2003). The structuring of ethnic inequalities in health: Economic position, 
racial discrimination, and racism. American Journal of Public Health, 93(2), 277-
284. 
 
Nealey-Moore, J.B., Smith, T.W., Uchino, B.N., Hawkins, M.W., & Olson-Cerny, C. 
(2007). Cardiovascular reactivity during positive and negative marital 
interactions. Journal of Behavioral Medicine, 30, 505-519. 
 
Pandey, D.K., Labarthe, D.R., Goff, D.C., Chan, W., & Nichaman, M.Z. (2001). 
Community-wide coronary heart disease mortality in Mexican Americans equals 
or exceeds that in non-Hispanic Whites: The Corpus Christi Heart Project. The 
American Journal of Medicine, 110(2), 81-87. 
 
Passel, J.S., & Cohn, D. (2008). US Population Projections: 2005-2050. Washington, 
DC: Pew Hispanic Center. 
 
Peters, R.M. (2006). The relationship of racism, chronic stress emotions, and blood 
pressure. Journal of Nursing Scholarship, 38(3), 234-240. 
 
Richman, L.S., Bennett, G.G., Pek, J., Siegler, I., & Williams, R.B. (2007). 
Discrimination, dispositions, and cardiovascular responses to stress. Health 
Psychology, 26(6), 675-683. 
 
Ryan, A.M., Gee, G.C., & Laflamme, D.F. (2006). The association between self-reported 
discrimination, physical health and blood pressure: Findings from African 
Americans, black immigrants, and Latino immigrants in New Hampshire. Journal 
of Health Care for the Poor and Underserved, 17, 116-132. 
 
Ruiz, J.M., & Steffen, P. (2011). Latino health. In H.S. Friedman (Ed.), The Oxford 
handbook of health psychology (pp. 805 – 823). New York, NY: Oxford 
University Press. 
 
Salgado de Snyder, V.N. (1987). Factors associated with acculturative stress and 
depressive symptomatology among married Mexican immigrant women. 
Psychology of Women Quarterly, 11, 475-488. 
 
Salomon, K., & Jagusztyn, N.E. (2008). Resting cardiovascular levels and reactivity to 
interpersonal incivility among Black, Latina/o, and White individuals: The 




Schwartz, A.R., Gerin, W., Davidson, K.W., Pickerin, T.G., Brosschot, J.F., Thayer, J.F., 
et al., (2003). Toward a causal model of cardiovascular responses to stress and the 
development of cardiovascular disease. Psychosomatic Medicine, 65, 22-35. 
 
Shaw, L.J., Bugiardini, R., & Merz, C.N.B. (2009). Women and ischemic heart disease. 
Journal of the American College of Cardiology, 54(17). 1561-5175. 
 
Singh, G.K., & Siahpush, M. (2002). Ethnic-immigrant differentials in health behaviors, 
morbidity, and cause-specific mortality in the United States: An analysis of two 
national data bases. Human Biology, 74(1), 83-109. 
 
Smith, T.W., Cundiff, J.M., & Uchino, B.N. (2012). Interpersonal motives and 
cardiovascular response: Mechanisms linking dominance and social status with 
cardiovascular disease. In R.A. Wtight and G.H.E. Gendolla (Eds.), How 
motivation affects cardiovascular response: mechanisms and applications (pp. 
287 – 305). Washington, DC: American Psychological Association. 
 
Smith, T.W., Gallo, L.C., & Ruiz, J.M. (2003). Toward a social psychophysiology of 
cardiovascular reactivity: Interpersonal concepts and methods in the study of 
stress and coronary disease. In J. Suls and K. Wallston (Eds.), Social 
psychological foundations of health and illness (pp. 335-366). Oxford, England: 
Blackwell. 
 
Smith, T.W. & Gerin, W. (1998). The social psychophysiology of cardiovascular 
response: An introduction to the special issue. Annals of Behavioral Medicine, 20, 
243-246. 
 
Smith, T.W., Nealey, J.B., Kircher, J.C., & Limon, J.P. (1997). Social determinants of 
cardiovascular reactivity: Effects of incentive to exert influence and evaluative 
threat. Psychophysiology, 34(1), 65-73. 
 
Smith, T.W., Ruiz, J.M., & Uchino, B.N. (2004). Mental activation of supportive ties, 
hostility, and cardiovascular reactivity to laboratory stress in young men and 
women. Health Psychology, 23(5), 476-485. 
 
Spielberger, C.D. (1980). Preliminary manual for the State-Trait Anger Scale (STAS). 
Tampa: University of South Florida Human Resources Institute. 
 
Steffen, P.R., Smith, T.B., Larson, M., & Butler, L. (2006). Acculturation to Western 
society as a risk factor for high blood pressure: A meta-analytic review. 
Psychosomatic Medicine, 68, 386-397. 
 
Stern, M.P., & Wei, M. (1999). Do Mexican Americans really have low rates of 




Sundquist, J., & Winkleby, M.A. (1999). Cardiovascular risk factors in Mexican 
American adults: A transcultural analysis of NHANES III, 1988-1994. American 
Journal of Public Health, 89(5), 723-730. 
 
Tomaka, J., Blascovich, J., Kelsey, R.M., & Leitten, C.L. (1993). Subjective, 
physiological, and behavioral effects of threat and challenge appraisal. Journal of 
Personality and Social Psychology, 67, 732-740. 
 
Trawalter, S., Richeson, J.A., & Shelton, J.N. (2009). Predicting behavior during 
interracial interactions: A stress and coping approach. Personality and Social 
Psychology Review, 13, 243-268. 
 
Youmans, M. (2007). Chicano – Anglo conversations: Truth, honesty, and politeness. 
Mahwah, NJ: Lawrence Erlbaum Associates. 
 
Waldron, I., Nowotarski, M., Freimer, M., Henry, J.P., Post, N., & Witten, C. (1982). 
Cross-cultural variation in blood pressure: A quantitative analysis of the 
relationships of blood pressure to cultural characteristics, salt consumption and 
body weight.  Social Science & Medicine, 16(4). 419-430. 
 
Whitfield, K.E., Weidner, G., Clark, R., & Anderson, N.B. (2002). Sociodemographic 
diversity and behavioral medicine.  Journal of Consulting and Clinical 
Psychology, 70(3), 463-481. 
 
Williams, D.R., & Mohammed, S.A. (2009). Discrimination and racial disparities in 
health: Evidence and needed research. Journal of Behavioral Medicine, 32(1), 20-
47. 
 
Wilson, T.W., Hollifield, L.R., & Grim, C.E. (1991). Systolic blood pressure levels in 
black population in sub-Sahara Africa, the West Indies, and the United States: A 
meta-analysis. Hypertension, 18(3), I-87-I-91. 
 
Winkleby, M.A., Kraemer, H.C., Ahn, D.K., & Varady, A.N. (1998). Ethnic and 
socioeconomic differences in cardiovascular disease risk factors: Findings for 
women from the Third National Health and Nutrition Examination Survey, 1988-
1994. The Journal of the American Medical Association, 280(4), 356-362. 
 
Wright, R.A., Tunstall, A.M., Williams, B.J., Goodwin, J.S., & Harmon-Jones, E. (1995). 
Social evaluation and cardiovascular response: An active coping approach. 
Journal of Personality and Social Psychology, 34, 65-73. 
 
Zane, N., & Mak, W. (2003). Major approaches to the measurement of acculturation 
among ethnic minority populations: A content analysis and an alternative 
empirical strategy. In K.M. Chun, P.B. Organista, and G.Marin (Eds.), 
Acculturation: Advances in theory, measurement and applied research (pp. 39-
60). Washington, DC: American Psychological Association. 
